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4, Hadfield manzanese steel of the standard composition and a :?};
Hadfield manganese steel containing 3% nickel were tested as were several 3:}?
ferritic steels and aluminum alloys. The results of these tests as well k.
as other data vertaining to the tested materials are included in Table I,
s
5. In earlier tests in which similar nrojectiles were fired against Rl
materials of a lipghter gauge (,0W0" to .050") Hadfield mansanese steel has :f'”u
consistently exhibited resigtance characteristics superior to those of e
other mnaterinls, In the present teste thic superiority is meintalned in Dl
the lighter gau-es (around .000") but 1is relinquished uhen the can~es %T?T
becone creater, Tiie relative resistance of these materizls to atteck with e
fr-znents of larcer hich-exnlosive shell may, however, not follow this i;\;
trerd, The inveraion of relative superlority of the austenitic and R
ferritic steels as the raurr incresses iz believed attributable to the X
fact that the e/d relationshin is changing rrpidly since the mrojectile e
dirmeter 43 constant, It is believed that wers the e/d rntio to remain L -

constant, the relative resistence of the materials involved irould not vary,

6. The lack of correcl:ticn between the results of tests of materials
under actual fr-ementation of 20mm. high-explosive shecll sni the results
of tests with frasment-similators has been referred to obove, Tachnical
difficulties militete azainst o practical evaluative test of msterials
undar actual frasmentation of high-exploeive shell of lax»:er caliber,
Thers can, therefore, not be determined nccurately whether any correlstion
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exists between the results of the subjnct teats and s~rvice conditions, ﬁ{c}
i\:~:":-

. 7. It 4s therefore sugcested that the results of sctual fragmene Bl
tation tests with 20mm, hi-h-explosive shell be used rs n basis for the &if:
eveluation of materials nrovssed as commonants of flakercsistant curtains RN
as well as for the =valu~tion of materisls propossad as commonents of body LR
armor aseenblies. It is contended that the frarmentation pattern of larger zﬂij
caliber shell may not vary sreetly from that of tha ev-luahle 20mm. shell B
and that the relative resistrnce of materials at wny ~iven ratio of e/d F*"L
should not vary greatly nrovided the manner of presantation of the ST
projectile remains “airly conatant. R
J. P, SULLIVAN s

Asct, Znrcinoer o

APPROVED: T
E. L. REND =

Research Metallurgist S S—
Acting Chief, Armor Section o
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FOOTNOTES 0 TABLE I '
hi
:.—‘:2

Cal, .45 steel-jacketed ball nrojectilas.
Cal. .22 frarment-gimilatins nrojectile, G2, X
Cal., .30 Bal) M2 projec’ila. b
Cal. .30 Carbine bell I} projectile, t}:::-
.
Hardness revorted dy comany after quenching in o0il at 1359F, after .
reheat at 1600°F, e
Hardness revorted by cormany after ‘~mpering 1 hour at (00°F, fellowing S

quench recited in n-te a,

Same after temvarin-~ 1 hour at 800°F,
Sane after temperinr 1 hour at T00°F, .
Hent trented at W.A. an Zollows: 1600°F, = 10 min. = oil; 300°F, - 1 hr.-alr, i

e

v e
"/ 'l
PP

Same as a, -
3ome as s, By
As rollad, [
Same as @, L
Same a8 o, &:"'3:'
Snue =3 b, L
Seme a3 d, E
Aa rolled, O
S-me aa e,
S:me as e,

As rolled,

Spma an e,

L nlled,

Some as b,

Inrdnees renorted by commrny after austemmering in s-1t bath at ‘450°P,
S me ps G,

“ardiness ravorted Dy cormany after quenching in oil from 1A00°F, followed
by temering at 300°F, o= ” hours,

Hardness revorted by comn~ny after austsmering in srlt bath st 500°F,
“n=dnegs renortsd by tommonr sfter austemmering in s-1t both at (00 F,
ardnase =enorte’ Wy comrony nfter sustempering in ~01¢ tnth at JOOY,
-"".rdnnga repnrted by cormnny after suatempering in o-itated snlt bath
rt S500°F,

“rriness ranorta’ hr cormiay nfter cuenching in oil from 10on°F,

folloved by temmerin: for 1 hour nt 800°F, 5

Hrrdnesa reportad Ny carmeny sfter cuanchineg in 141 Srom 1600 F,

followad by U hour mbezero tranefarmaticn, then tatared for 1 hr, at 800°F,
S-me as bb axcent troavin~ temrarsture TOOCF,

“ar'ness remorted - commany a1 ailacuanched ®ro= 1.00°7,

Nardness revorted by cor-ny after manching in oil fron 1¢00°Y, —_—
followed by temrarin: f»: 1 Four ot 700°F. P
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